INSTALLATION FOR THE TREATMENT AND FURTHER 
PROCESSING OF THERMOPLASTICS AND METHOD FOR 
THE OPERATION THEREOF 

5 BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to an installation for the treatment and further proc- 
10 essing of thermoplastics and a method for the operation thereof. 

Background Art 

Screw-type compounding units, which are available in installations of the 
15 generic type and in which are treated the thermoplastics that are to be fur- 
ther processed, have so far always been operated continuously. In this case, 
the plastics, for instance in the form of pellets, are being supplied, melted 
and mixed with additives, fillers and reinforcing agents, for instance glass 
rovings. On the other hand, downstream processing units, for instance 
20 presses or injection molding machines, are operated intermittently i.e., dis- 
continuously in an intermittent mode of operation. 

Because of these different modes of operation, it is not possible to combine 
these processing units with screw-type compounding units such that one- 
25 heat processing of the plastic material, which has been melted and treated 
in the screw-type compounding unit, may take place i.e., without interme- 
diate cooling and renewed heating. However, in the manufacture of sheets 
or films, one-heat manufacture is possible and known i.e., the direct con- 
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tinuous further processing of the plastic material treated and melted in the 
screw-type compounding unit. 

SUMMARY OF THE INVENTION 

5 

It is an object of the invention to embody an installation of the generic type 
and a method for the operation thereof such that intermittent one-heat proc- 
essing of the molten and treated plastic material is feasible. 

10 According to the invention, this object is attained in an installation for the 
treatment and further processing of thermoplastics, comprising a screw- 
type compounding unit, which has a housing, at least one screw disposed in 
the housing, an electric motor coupled with the at least one screw, and at 
least one metering device with a metering motor; a processing unit directly 

15 downstream of the screw-type compounding unit and intermittently driv- 
able at a cycle time tr, which has a drive to be actuated at a cycle time t-r, 
and a control unit, which is connected with the electric motor that serves 
for actuation of the at least one screw, with the metering motor of the at 
least one metering device and with the drive of the processing unit, and 

20 which is formed for triggering the electric motor and the at least one me- 
tering motor by the cycle time tr of the processing unit. The gist of the in- 
vention resides in that the screw-type compounding unit with its peripheral 
aggregates such as metering devices is operated intermittently too in pre- 
cisely the cycle time of the processing unit. For the screw-type compound- 

25 ing unit to work trouble-free and the molten and treated plastic material 
always to have the same temperature and quality, it is of special advantage 
when the control unit is formed such that the electric motor for actuation of 
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the at least one screw and the at least one metering motor have identical 
run-up times tn and/or identical deceleration times t B . 

Contrary to the prior art, short cycle times are possible in the operation of 
5 the screw-type compounding unit. 

The object according to the invention is further attained by a method ac- 
cording to which the electric motor and the at least one metering motor are 
triggered by the cycle time t T of the processing unit 

10 

Further features, advantages and details of the invention will become ap- 
parent from the ensuing description of two exemplary embodiments, taken 
in conjunction with the drawing. 

15 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is an illustration of an installation according to the invention with a 
press as a processing unit; 

20 Fig. 2 is an illustration of an installation according to the invention with 
an injection molding machine as a processing unit; 

Fig. 3 is an operation diagram of the installation with the speeds plotted 
over the time; and 


25 

Fig. 4 


is a cross-sectional view through the extruder along the line IV-IV 
in Fig. 1. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The installation seen in Fig. 1 comprises a twin-screw extruder 1 as a 
screw-type compounding unit, the housing 2 of which supports itself on a 
5 foundation 3. Two screws 5, 5 f are disposed in bores 4, 4' that are provided 
in the housing 2. The screws 5, 5 1 are driven in rotation about their respec- 
tive axis 8, 8* by an electric motor 6 via a branching gearing 7. 

A feed hopper 9 is disposed at the upstream end of the housing 2 for plastic 
10 material to be treated which is supplied to the hopper 9 via a first metering 
device 10. The first metering device 10 may be a proportioning belt 
weigher, the continuous weighing belt 1 1 of which is drivable by a first 
metering motor 12. In the conveying direction 13 of the screws 5 5 5\ the 
feed hopper 9 is followed by a second metering device 14 which opens into 
15 the housing 2. This may be a metering twin-screw. It is driven by a second 
metering motor 15. 

Downstream of the second metering device 14 in the conveying direction 
13, provision is made for an inlet 16 for continuous rovings 17; the rovings 
20 17 are unwound from coils 18 and fed through the inlet 16 into the housing 
2. A vent 19 is provided downstream of this inlet 16. 

At the downstream end of the housing 2 ? provision is made for a die head 
20 which is again followed by a cutting unit 21 which is drivable by an 
25 electric cutting drive 22. A conveying device 23 is allocated thereto, having 
a conveyor belt 25 to be driven by an electric motor 24. Downstream of the 
conveying device 23, provision is made for a press 26 as a processing unit. 
The press 26 has a male mold 27 which is customarily actuated hydrauli- 
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cally, hydraulic supply talcing place via a hydraulic pump that is drivable 
by means of an electric motor 28. The press 26 works intermittently. 

The twin-screw extruder 1 is known for instance from U.S. patent 
5 6,042,260, The feed of the rovings 16 is also known, namely from U.S. 
patent 5,879,602. 

The motor 6 for actuation of the screws 5, 5 T , the first metering motor 12 
for actuation of the first metering device 10, the second metering motor 15 
10 for actuation of the second metering device 14, the electric cutting device 
22, the electric motor 24 for actuation of the conveying device 23 and the 
electric motor 28 for actuation of the press 26 are triggered by a common 
control unit 29, with which they are connected via control lines illustrated 
by dot-dashed lines. 

15 

In the embodiment according to Fig. 2, the extruder 1 is embodied in the 
same way as in the exemplary embodiment according Fig. 1. It is followed 
by a processing unit in the form of a plunger-injection molding machine 30 
which has an injection cylinder 3 1 which is joined to the housing 2 and in 

20 which an injection plunger 32 is disposed for intermittent actuation. The 
injection plunger 32 is customarily driven hydraulically. For actuation of an 
associated hydraulic pressure supply unit, provision is made for an electric 
motor 33 which is also triggered by the control unit 29. From the injection 
cylinder 3 1, a die 34 opens into an injection mold 35, the ejection device 

25 36 of which is actuated by an ejection drive 37 which can equally be trig- 
gered by the control unit 29. 
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The mode of operation of the installations according to Figs. 1 and 2 is ex- 
plained in the following, taken in conjunction with Fig. 3, which shows the 
speeds n of the motors 6, 12, 15 over the time t. By means of the first me- 
tering device 10, a polymer, for instance in the form of pellets, is supplied 

5 to the extruder 1 and sheared by the screws 5, 5* and melted by the supply 
of heat. By means of the second metering device 14, a filler, for instance 
talcum, is added. Furthermore, glass rovings 17 are supplied through the 
inlet 16, fed into the extruder 1 and gently cut into long fiber sections. De- 
gassing of the compounded polymer that is extruded takes place through 

10 the vent 19. Compounding in the extruder 1 is continuous on principle, 
whereas the further processing on the downstream processing units is dis- 
continuous. In the embodiment according to Fig. 1, the plastic material dis- 
charged as a melt strand 38 is cut by die cutting unit 21 and, in the form of 
melt sheets 39, intermittently supplied to the press 26 where the sheets are 

15 formed in usual manner. 

For the sheets 39 to be manufactured corresponding to the cycle of the 
press 26, also the extruder 1 with of the associated units is operated inter- 
mittently, i.e. if only a single melt sheet 39 is to be produced by being cut 
20 off the melt strand 38, then a single melt strand 38 is extruded. The screws 
5 and the first metering device 10 and the second metering device 14 are 
actuated only when a melt strand 38 is to be extruded that is necessary for 
the production of a melt sheet 39. 

25 Fig. 3 illustrates the course. The cycle time of the press 26 is designated by 
t T . The cycle time T E of the extruder is in any case less than t T so that the 
sheets 39 can be supplied to the press 26 individually. As seen in Fig. 3, it 
is essential that the run-up time t H and the deceleration time t B for the motor 
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6 and the motors 12 and 15 be equal so that also the run-up of the screws 5 
to full operational speed and the run-up from standstill of the metering de- 
vices 10 and 14 to full operational speed and correspondingly also decel- 
eration to standstill take place absolutely synchronously. In this way it is 
5 possible that the extruder 1 is run with a constant filler content and that the 
compounding process takes place completely uniformly. The respective 
triggering is effected by the cycle of the injection molding machine 30, via 
which are triggered also the drive 22 of the cutting unit 21 and the motor 24 
of the conveying device 23. 

10 

As far as the mode of operation of the extruder is concerned, the embodi- 
ment according to Fig. 2 does not differ from the embodiment according to 
Fig. 1; in this case, however, triggering of the motor 6 and of the first me- 
tering motor 12 and the second metering motor 15 takes place from the side 
15 of the injection molding machine 30 i.e., either by the ejection drive 37 or 
by the motor 33. 

It is common to all embodiments that the melt compounded in the extruder 
1 does not cool down and need not be heated again in the processing unit or 
20 prior to being supplied to the processing unit, but mat it can be further 
processed with the heat absorbed in the extruder 1. 

As for the cycle times t T , t T < 5 min. and preferably t T < 2 min. applies, 
with t T < 40 sec. being especially preferred. 


